Anticancer activity of cryptotanshinone on acute lymphoblastic leukemia cells.
Cryptotanshinone, a well-known diterpene quinone from a widely used traditional Chinese herb named Salvia miltiorrhiza, has been reported for its therapeutical potentials on diverse activities. In this study, pharmacological effects of cryptotanshinone on acute lymphoblastic leukemia cells were investigated. IC50 values of 5.0 and 4.8 were obtained in CEM/ADR5000 and CCRF-CEM. Microarray-based mRNA expression revealed that cryptotanshinone regulated genes associated with cell cycle, DNA damage, reactive oxygen species (ROS), NFκB signaling and cellular movement. The involvement of these pathways in the mode of action of cryptotanshinone was subsequently validated by additional independent in vitro studies. Cryptotanshinone stimulated ROS generation and induced DNA damage. It arrested cells in G2/M phase of the cell cycle and induced apoptosis as measured by annexin V-FITC-conjugating fluorescence. The induction of the intrinsic apoptotic pathway by cryptotanshinone was proved by loss of mitochondrial membrane potential and increased cleavage of caspase 3/7, caspase 9 and poly ADP ribose polymerase (PARP). DNA-binding motif analysis of the microarray-retrieved deregulated genes in the promoter region revealed NFκB as potential transcription factor involved in cryptotanshinone's mode of action. Molecular docking and Western blotting provided supportive evidence, suggesting that cryptotanshinone binds to IKK-β and inhibits the translocation of p65 from the cytosol to the nucleus. In addition, cryptotanshinone inhibited cellular movement as shown by a fibronectin-based cellular adhesion assay, indicating that this compound exerts anti-invasive features. In conclusion, cryptotanshinone exerts profound cytotoxicity, which is caused by multispecific modes of actions, including G2/M arrest, apoptosis and inhibition of cellular movement. The inhibitory activities of this compound may be explained by inhibition of NFκB, which orchestrates all these mechanisms.